Two bacterial strains (B18BM42 T and B18NM6) were recovered during a study of bacterial diversity on wine grapes (Vitis vinifera L.) from the Nemea region in Greece. Phylogenetic analysis based on 16S rRNA gene sequences placed the two strains within the genus Weissella, and found them to be most closely related to Weissella minor NRIC 1625 T followed by Weissella viridescens NRIC 1536 T (99.1 and 98.9 % sequence similarity, respectively). 
differentiated from their closest relatives by REA-PFGE (restriction enzyme analysis-pulse field gel electrophoresis), RAPD (randomly amplified polymorphic DNA) and rep-PC R analyses (repetitive sequence-based PCR). Physiological examination showed that the novel strains can be distinguished from phylogenetically related species by their ability to grow at 42 6C and by certain carbohydrate fermentations. Based on the evidence above, the affiliation of the two strains to a novel species with the proposed name Weissella uvarum sp. nov. is suggested. The type strain is B18NM42 T (5DSM 28060 T 5NCCB 100484 T ).
Lactic acid bacteria (LAB) constitute an important microbial group in wine production, being involved in both beneficial and detrimental bioconversions. LAB can significantly improve wine quality by conducting malolactic fermentation (Lonvaud-Funel, 1999) , while they may also cause wine spoilage through the production of undesirable secondary metabolites (Liu, 2002) . Grapes represent an untapped reservoir for LAB species involved in winemaking; therefore, grape bacterial diversity has systematically attracted scientific attention (Bae et al., 2006; Nisiotou et al., 2011) . LAB species associated with grapes mainly belong to the genera Lactobacillus and Leuconostoc (Bae et al., 2006; and citations therein) . As yet, Weissella paramesenteroides is the only species of the genus Weissella that has been encountered in grape must or wine (Bae et al., 2006; König & Fröhlich, 2009 ).
The genus Weissella was introduced by Collins et al. (1993) to embrace the novel species Weissella hellenica, along with W. paramesenteroides (formerly Leuconostoc paramesenteroides) and related species (Weissella confusa, Weissella kandleri, Weissella minor, Weissella halotolerans and Weissella viridescens), which were found to be separated phylogenetically from other LAB (Martinez-Murcia & Collins, 1990 .
Since then, several novel species of the genus Weissella have been described, most of which have been associated with nutrient-rich environments like fermented foods or food products (Weissella beninensis, Weissella ghanensis, Weissella fabalis, Weissella fabaria, Weissella koreensis, Weissella oryzae, Weissella thailandensis) (Tanasupawat et al., 2000; Lee et al., 2002; De Bruyne et al., 2008 Padonou et al., 2010; Snauwaert et al., 2013; Tohno et al., 2013) . A few species (Weissella ceti, Weissella diestrammenae and Weissella cibaria) have been isolated from human or animal sources (Björkroth et al., 2002; Vela et al., 2011; Oh et al., 2013) , while Weissella soli was isolated from soil samples (Magnusson et al., 2002) . In the present study a novel
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The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA gene sequences of strain B18NM42 T and strain B18NM6 are KF999666 and KF999667, respectively. The accession numbers for the pheS gene sequences of strain B18NM42
T and strain B18NM6 are KM234222 and KM234221, respectively. species of the genus Weissella, which is associated with wine grape berries is described.
During a survey of the bacterial diversity of grapes (Vitis vinifera L. 'Agiorgitiko') in the Nemea region of Greece, two LAB, strains B18NM42 T (5DSM 28060 T 5NCCB 100484 T ) and B18NM6, were recovered. For bacterial isolation purposes, about 2 kg of grapes were crushed in a Stomacher (400 Circulator, Seward) and decimal dilutions in quarter-strength Ringer's solution were spread onto MRS agar medium (De Man et al., 1960) Gram staining colony morphology was observed after growth on MRS agar (pH 5.5; LAB M) for 3 days at 30 u C in an anaerobic jar using Anaerocult A (Merck). Both strains developed colonies of 1-2 mm in diameter, which were white to creamish-white, smooth, circular and convex. Cell morphology was observed under a light microscope (BX50, Olympus) after an overnight incubation in MRS broth at 30 u C. Cells were short, rod-shaped or coccoid and occurred singly, in pairs or short chains. Motility was observed in MRS medium containing 0.4 % agar (Tittsler & Sandholzer, 1936) . Catalase activity was assayed using hydrogen peroxide at a concentration of 3 % (v/v). Oxidase activity was tested with 1 % (w/v) tetramethyl-p-phenylenediamine (Bactident Oxidase, Merck). Growth was tested at 4, 15, 37, 42 and 45 u C, in the presence of 4, 6.5, 8 or 10 % (w/v) NaCl and at pH 3.9 or 8.0 at 28 u C for up to 21 days. Production of gas from glucose was observed in MRS broth using inverted Durham tubes (Holzapfel & Gerber, 1983 ) without citrate at 30 u C. Dextran production was observed on MRS agar containing 5 % (w/v) sucrose instead of glucose (Holzapfel & Schillinger, 1991) . Lactic acid enantiomer configuration was determined enzymically (DL-lactate test kit, Boehringer Mannheim/RBiopharm) in cells grown in MRS broth at 30 uC for 3 days. Carbohydrate fermentation profiles were estimated by using the API 50CH identification system (BioMérieux). Detailed results are shown in the species description. Characteristics that differentiate strain B18NM42
T from closely related species included its ability to grow at 42 u C and to ferment methyl a-D-glucopyranoside, and its inability to assimilate maltose (Table 1) .
Genomic DNA was isolated as described previously (Manzano et al., 2003) . The 16S rRNA gene was amplified using the primer pair pA (59-AGAGTTTGATCCTGGCTCAG-39) and pH (59-AAGGAGGTGATCCAGCCGCA-39) (Edwards et al., 1989) . The pheS gene was amplified using primers pheS-21-F (59-CAYCCNGCHCGYGAYATGC-39) and pheS-23-R (59-GGRTGRACCATVCCNGCHCC-39) (Naser et al., 2005) . The amplified products were purified using the QIAquick PCR Purification kit (Qiagen). Both DNA strands were sequenced by Macrogen using an ABI 3730 XL sequencer (http://www. macrogen.com). The sequences obtained were compared to those of other species available in GenBank using the BLASTN 2.2.6 search program (http://www.ncbi.nlm.nih.gov) (Altschul et al., 1997) . Alignments of 16S rRNA (1361 bp) and pheS (373 bp) gene sequences were performed using CLUSTAL X (1.83) software (Thompson et al., 1997) . The MEGA (version 6) software package (Tamura et al., 2013) was applied to reconstruct phylogenetic trees with the neighbour-joining, maximum-parsimony and maximum-likelihood methods by using bootstrap values based on 1000 replications. Genetic distances were calculated by the Kimura two-parameter model (Kimura, 1980) .
Strains B18NM42
T and B18NM6 had identical 16S rRNA gene sequences, which showed the highest similarity to that of W. minor NRIC 1625 T (99.1 %), followed by W. viridescens NRIC 1536 T (98.9 %). Lower sequence similarities Kandler & Weiss (1986) with W. minor and gave congruent results. DTest (based on a different method) was also performed by Kandler & Weiss (1986) with W. viridescens and gave divergent results. dTest (based on a different method) was also performed by Kandler & Weiss (1986) with W. viridescens and gave congruent results. §Test (based on a different method) was also performed by Kandler & Weiss (1986) 1) . Similar topology to that of the neighbour-joining tree was observed with the maximum-parsimony and maximumlikelihood methods (Fig. S1 , available in the online Supplemenatry Material).
Strains B18NM42 T and B18NM6 shared identical pheS sequences, which showed 86.0 % and 85.3 % similarity to those of W. viridescens LMG 3507 T and W. minor LMG 9847 T , respectively. The phylogenetic position of strain B18NM42
T , according to pheS sequence analysis, was within the group of W. minor and W. viridescens, as with analysis based on 16S rRNA gene sequences (Fig. 2) .
DNA-DNA hybridization was performed by the DSMZ. Hybridizations were carried out at 67 u C in 26 SSC as described by De Ley et al. (1970) , with the modifications of Huß et al. (1983) using a model Cary 100 Bio UV/VISspectrophotometer equipped with a Peltier-thermostatted 666 multicell changer and a temperature controller with an in-situ temperature probe (Varian). The DNA-DNA relatedness between strain B18NM42 T and W. minor NRIC 1625 T or W. viridescens NRIC 1536 T was estimated to be 31.9±1.7 % or 35.0±2.8 % (duplicate measurements) respectively, which are both below the recommended threshold value of 70 % similarity for the delineation of separate species (Wayne et al., 1987) .
The DNA G+C content was determined at DSMZ according to the methods of Mesbah et al. (1989) . The G+C content of strain B18NM42
T was estimated to be 39.1 mol%. This value is within the range described for species of the genus Weissella (37-47 mol%) (Collins et al., 1993) .
Bacterial DNA isolation and digestion for pulse field gel electrophoresis (PFGE) analysis of macrorestriction fragments was performed according to Kagkli et al. (2007) . Restriction fragments were run in a contour-clamped homogeneous electric field electrophoresis apparatus (CHEF II, Bio-Rad) according to methods described by Argyri et al. (2014) . The gel was stained for 1 h in ethidium bromide solution (0.5 mg ml 21 ), destained in distilled water and photographed under UV light. A low range PFG marker (New England Biolabs) was used as a molecular size marker.
Repetitive element sequence-based PCR (rep-PCR) using the single primer (GTG)5 or the primer pair REP1R-Dt (59-IIINCGNCGNCATCNGGC-39) and REP2R-Dt (59-IIINCGNCTTATCNGGCCTAC-39) was performed as described previously (Versalovic et al., 1994; Gevers et al., 2001) . Random amplified polymorphic DNA (RAPD)-PCR with primer RAPD2 (59-AGCAGCGTCG-39) or 1283 (59-GCGATCCCCA-39) was performed according to the protocols of Fontana et al. (2005) and Spano et al. (2002) . A. Nisiotou and others 88-92 %, respectively, suggesting that the two isolates might represent distinct strains (Fig. 3a) . It is of note that the banding profiles generated from B18NM42 T and B18NM6 using the above methods differed profoundly from those of W. minor and W. viridescens, sharing either no bands with them, or a very small number. As shown in the composite UPGMA dendrogram based on the combined RAPD and rep-PCR data, the novel isolates grouped together at a Dice similarity coefficient of 87 % (Fig. 3b) .
By combining the results obtained from phenotypic, genotypic and phylogenetic analyses, it is suggested that strains B18NM42
T and B18NM6 represent a novel species within the genus Weissella, for which the name Weissella uvarum sp. nov. is proposed.
Description of Weissella uvarum sp. nov.
Weissella uvarum (u.va9rum. L. fem. gen. pl. n. uvarum of grapes, where the type strain was isolated).
Cells are Gram-stain-positive, oxidase-and catalasenegative, non-motile, non-spore-forming, short rods or coccoid (0.4-0.760.7-1.0 mm) and occur singly, in pairs or in short chains. After 4 days of anaerobic growth, colonies are 1 mm in diameter, off-white, smooth, convex and circular with entire margins. Growth occurs at 15 and 42 u C, but not at 4 or 45 u C. Does not grow at pH 3.9 or in the presence of 6.5 % (w/v) NaCl. Grows at pH 8.0 and in the presence of 4 % (w/v) NaCl. Ammonia is produced from arginine. Gas is produced from glucose. The type strain is B18NM42 T (5DSM 28060 T 5NCCB 100484 T ), isolated from grapes from Nemea, Greece. The DNA G+C content of the type strain is 39.1 mol%.
